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decreasing risks with time after exposure. The BEIR III Committee used
an absolute risk model that is constant over time. One reason the BEIR IV
Committee's model is more elaborate then the others is that original data
from miners studies were made available to this Committee while the other
studies had to rely on published summaries which contain little information
on how risks change with increasing follow-up time as the population at
risk ages.

Effect of Smoking

Several attempts have been made to study the influence of cigarette
smoking on the carcinogenic effects of irradiation in the Japanese atomic-
bomb survivors. Prentice et al. (Pr83) assembled several subsets of known
smokers into a study population of 40,498 subjects. The T65DR doses were
used along with questionnaire results on smoking habits to analyze 281 lung
cancer deaths in this cohort. Using a Cox proportional hazards model and
stratifying on city, sex, age at the time of the bombing, and survey date, the
relative risk of lung cancer in nonsmokers rose from 1.0 to 1.1 to 2.3 for
exposure doses of <10,10-100, and >100 rad (<0.1, 0.1-1.0, and >1.0 Gy),
respectively, whereas the corresponding relative risks for cigarette smokers
were 2.4, 2.4, and 3.6. Neither a multiplicative nor an additive interaction
for lung cancer mortality could be distinguished clearly.

Kopecky et al. (Ko86) examined the combined effects of irradiation and
cigarette smoking in a cohort of 29,332 Japanese atomic-bomb survivors
among whom there were 351 lung cancer deaths. An additive excess-
risk model fit the data without either superadditivity or subadditivity; no
corresponding test of a multiplicative model was presented.

The BEIR IV Committee (NRC88) also examined the question of the
possible combined effects of cigarette smoking and exposure to radiation,
reviewing the available information for underground miners as well as the
A-bomb survivors and analyzing three populations in detail. The data sets
used were from case-control studies of New Mexico uranium miners, a
cohort study of Colorado uranium miners with follow-up through 1982,
and Japanese atomic-bomb survivors. In discussing the results of these
analyses, the BEIR IV Committee noted that analyses of this type normally
included only some measure of radiation exposure and duration or intensity
of cigarette use. Other factors that need to be considered in later analyses
include age at first exposure, dose rate, sex, diet, and genetic predisposition.

The BEIR IV Committee noted that although a multiplicative model
for the interaction between exposure to radon progeny and cigarette smok-
ing appears to have received the greater support in the literature, a submul-
tiplicative model may provide a more accurate description of the underlying